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1020030012809 ^^ 2003/9/22 

ol^Sl^ Sfl^l tgig-g. q^Tg <5H ^^S-^. ^^Cf. ^-3)- ^O^fe- 

-§-^-sH cfl-§-£)^ -g-^-a- ^r^^>7l Xl 1 ifl*l Xl N -§-3- 

. A oM AlJiofl -g-^]-^ ^-71 Xl l ifl^l Xl N ^ ^Isl- Xl 1 tfl*l xl 

e^^i 3^3*1 ^ ^^o] nfls.^ ^-^011 ^sHie. *v*H ^^- 7 > *jiL 

[cflS£] 

£ 4 
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1020030012809 #^ <£t.}: 2003/9/22 

31-fr i-E.# ^E^M^i Interfacing circuit for reducing current 
consumption} 

5 l(a)fe #51*11 *fl5! ^ ^ *^ *H^(row activation packet) 

£ Kb)^ #51*11 afl^l ^ ^ S-f (row command packet)* 

£ 2^ S-f ^^E= sfl^)(row command packet )£] ^ e^Hl- M-iMfe £^o]cf. 
£ 3^ n% ^-2*3 *M #51*11 ^12.51 #*1» *lH*Rr ^efl^l <?1bHH^ 3 

£ 7^r 333*1 ^ *$%o] o] 7 ^ ^ o. ^ olE^lol^l 
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1020030012809 #3 <Qx}: 2003/9/22 

<io> wVrga. aVi^l u\}5_?) ^z]6\) ^o_s,X] t s.^] a> E ^ ^5.3 <qj=L oi ^ 

^ ^32-51 -2<H ^><=>1 <=H1 «fl*l£M 3h£*ll #*lsj ^ i£f #o)^ olE^lo]^ 2^5. 

<n> avs^l ^|S.e] ^ ^(packet) ^2.e) 

te^l oflS-e] 2]-^ SHl-ei (control ler)S-f-Ei sfl^i ^Efls ^-g- 

3 <^^£]7m f>}^ ^-Mfe <^tiV^o] tiV^^l ^B) 7fl^ ^^g- 

rqs^*>Jl, c] S tg^ ^s-ofl ^-*}-g- ^^*Vcf. 

<13> £ l( a )^ aVSLSfl ^lssl sfl^ ^ ^ S-f *H3!(row activation packet) 

< 14 > £ l(b)Sr «r£7ll pflae] sH^i igig - ^njH. 3fl^(row command packet)^ 

<is> j£ I* ^Jl(CTM/CFM)^ 47fl<^ A>°l#(cycle)°l ^q.^ ^ ^^-g- ^ 
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1020030012809 #^ <H*>: 2003/9/22 

<ie> £ l(a)^r S-f ^e(access)^" c^H^s] ^^t «§a. <H = 3l 

<i7> £ i(b)^ ^ n vH= = ^ ^ ^ofl ^ 3}Ji 

<is> £ 2^ S-f 3fl^(row command packet)^ ^ ^ M-Bfifl^ S^t}. 

<19> uVesii *flS.3 »HS.a| SHl^fe- £ 2^ ^ B^mofl^ ^^-1: 

^1-5-3 iUfluL, h>£^1 fflS.e| ^a]S]^ cfl-g-s]^ -g-^-g. 

< 20 > £ 3^r sfl^l *}c$ «V£*ll *fl;E.i£| *lH*Hr ^efl^ olB^lol^ SI 

<22> <^)i- , s^o] pfls.^ ^ i-a; ^ ^>7i ^tb ^ tn-s-si 

±r ^}Jl(REFA)7V e>oi efltfs MJr^sicf . zz.e)ji ^lJi(CLK)^ fl ^ofl 

#(340)^-S.-f-Bl nfls.^ ^ t}7] *\}o] A]^(REFA_CTRL)7l- *M efl*^ ^^cf. 

uj-^^l n>>,Ei A]sl-(PRER, REFP)-cr wj^s}- -fMSj-jL 5Utf. 

<23> ZlflOl, ^ £ 2^ B^B°1M # 7fl7> ^-A]ol] ^js]^ tiV 

5L*fl lie] ^^^4^, *K£*ll ^ls.^ ^7fl2] ^^s-c. tq=H3<5}:n. cfl 
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1020030012809 #1* ^^>: 2003/9/22 

-§-=lfe ^^*>S] H- ^ a J-£.^l ^S.^ 3. 

<24> ^o) o] JjLj,;^^ 7]#^j JI)-^^ DflS.S] TdHl-B-li^Ei ^ 2} 3 *] ^ ^^S-o] 

*VE31 *\)2.l\ ^x}3. <^3±r ^-f v\]3L?] Jts.^ 4^ ^ ^ 

^ ^Ir-g: tJ^W. 

<26> ^ ^ A]Jrofl -g-^H ^71 ^^Irofl ^*}vg- ^*J^>7l *fl 

1 N ^ 4lJi# ^^*lcf. ^H^TT #7] ^ AlJroll -g-^fo^ s$7) 1 Vfl 

<27> ^ ^ ^M^fe- ^AHl ^ : ^ ^ N ^ H ^^ 7> o] 7 ^^ 4 V 7 ) 



28-7 



1020030012809 #^ <Qx}: 2003/9/22 

<29> #71 Xl 1 vfl^l Xl N ^#^-fe ZfrZj- #71 ^IJlofl -§-^-^r>^ tfl-g-S]^ ^a]^ 

<30> #71 sl^i #jl ^ ! AOj^]H i ^ 2 ^^l«-, xl 3 ^H*1Y ^ XH^- 

» ^«l*Hr ^SLsL *14. 

<3i> xl 1 4^*1^ #7l Xl 1 #S2l tiV^i #JL<>fl -§-^-*>^ £<#3\- Xl 1 i^JE 

1- ^^^Cf. Xl 2 ^*1-^ #71 Xl 1 nf^Ei AlJLofl -g-^Ocj ^ ^ 2 ^JEL# <g 

<32> ^ 3 i^l^-^^ #7) Xl 1 u>>,Bl #SSq- fAH ^#^^ #71 XI 1 ifl*l XI N XI 

<X ^1517> <a7>£l^ SJ 5.7} ^# 51^ nf^Ei ^| JH-o] ^Sj-S}^ #7l Xl 1 i^ELSj- #7l 

XI 2 <S^W. 
<33> 5^ XH^ #71 XI 1 i^ELolH #^51^ #31, #71 Xl 1 *}^*\ &3L$i\ 

^ 3^ XH #^°fl -§-^H, #7l XI 1 n>iEl #Jl<2}- ^-A}6\] %#S^S)^ #71 XI 1 tfl*l 

XI N XH #JL7> t]7>^^ S\S_7} SL&Zk #^-1-4 A}- 7 j ^ ! n|.^Ei AlJl7> ^ 

*H ^-f #71 5^ ^^4. 

<34> #71 Xl 1 i^*]-^ #7l Xl 1 E-) #31 ^ Ul^i #JL7> X1°1BS. <el7>£l^ 3)£i 

M^l^olJI, #71 Xl 2 ri^l^fe #71 XI 1 4iE] A]^7> XMH5- <y7>£^ ^S.^ H 

^^l^E^olcf. 
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1020030012809 #^ 2003/9/22 

<35> #7l aj) 3 i^l^fe #7l 1 A]Jr<2}. sj-S] ^ #7) X ^) ^ N 

*(M A] J: 7} °]7>5)fe- S\S.7\ 3L&*t Dj-^Ei Z}-Zf 71MH3. <=Q7}5M #7l 1 

<36> ^-71 #7l A] 1 2JELoflA] #^Sl^ A]Jr ^ #7] 1 4] 

3 <£3 *H #7l e]^i ^lis^ #^*>^ fee^ #7l ^ a]^ 

» HV^Al^ Aj- 7 | ^ ! o]7>^ ^1 1 ollH^ ^ 330 *lH #JL°fl -§-#*M #71 tiV^i 

<37> #7l ^1 1 P>iEi <0JL, #71 1 ^<*J- A]Jr ^ #71 1 *1H ^J^l 

^, ^]SEl ^ ^*bg- «-^£M?1tt ^l^^Cf. #7l ^ 1 xfl*l *fl N ^S7> 91 
7>Sl^ #7] ali^ll ^12-3 #^1^ ^2-3 S^<y ^JIS. tVcf. 

<38> #71 #71 A] Jrofl -§-^>c^ Aj- 7 j ^1 1 xfl^l ^ N ^ #71 

X) 1 ^*1 N #31^ t^TfrKr *fl 1 ^*1 N #^ ^«1*Hr %-$r 
5- tl-cf. #7l ^E^H^i ^b]^ v]&o\) #a}-s)^ 33 o. ^)o 5 ^cf. 

<39> M. i^o] ^^Vo^ ^ ^AHl -E-^o. 

*1 °}n*}7) £ W>^^T ^H^Kr ^ «- £Tg ^ 5L^oll 7 ]^^ vfl 

#^1*1 -M^tl:^-. 4" 2^] ^1^1^ -g^*}- s-^fV uJ-Et-^cf. 

<4i> 2 4^^ t^^] ^1^5j)ol>3 ufEj-vfl^ ^-s. £ olcf. 
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1020030012809 #^ H*)-: 2003/9/22 

<42> 5! 5^ 51 45} ^11 M-E^ti^r l^KE°]t}. 

<43> ^ofl tc|.= olEitfflol^i S)3.(400)fe ^ 3^^(410), (420)^ 

a)MJf(440)# ^|^4. 
<44> ^ c}.S^(410)*r sfl^ ^(PACOM)^- *M cfl-g-S]^ 

(C0M1 - COM3) ^tb^. 

<45> -g-*]- ^-^-(420)^ -tlJl(CLK)ofl -g-^5>^ ^IrCCOMl - C0M3H cfl-g-s^^ ^-^Sr 

3^ *fl 1 vfl^l ^1 N ^ ^IKOPSl, 0PS2, 0PS3)» «H9^*=h 
<46> f c-1 -M^^, ^H^-(420)^r ^ ^iS^Jf(410HH #33^r 1 ^\*\ *1] N 

^(COMl ~ C0M3)^g- ^^1*H #7] ^ 1 *fl N ^ ^IJLCOPSI, 0PS2, 0PS3)# iH^Rr 

*)] 1 ^1 *1] N -§^^-(425, 430, 435)1- ^lt^. 
<47> ^1 l N ^*H?-(425, 430, 435 )tt a]s(CLK)^1 -§-#*H tti-g-Sl^ ^ 

^(COMl ~ COM3) -8- *r4l*H ^IKMASl, MAS2, MAS3)^i #3sRr ^S. 

^-^-^-(426, 431, 436) ^ a|Jl(MAS1, MAS2, MAS3H] tfl-§-£|^ ^ ajjt 

(0PS1, 0PS2, 0PS3)-fr ^^*>^ 5gwlviH*|^ s.3i«.(427, 432, 437)1- ^-al*}-^. 
<48> ^ ^0^(440)^ ^ ^SL(CLK)^} -§-#*H *fl 1 *ll N ^ ^IKOPSl, 0PS2, 

0PS3)» 1^*1 ^1 N ^IJKCTRLl, CTRL2, CTRL3)5*1 cf^- sjJLS ^ ^1 

°i-^(440)^ l^s^ l N *1H ^IKCTRLl, CTRL2, CTRL3)7> oj7}£^ # 

71 5]^.7l- S]^ ^#©1 ^Ajoll HVA^^ ^ o. ( ^ : ^ ^1 K CTRL 1)7]- Cf-g- 

^-1: S^J 411-1 ^M§*Rr All ^-¥-(445)-!- ^altVcf. 
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1020030012809 %^ H*}: 2003/9/22 

<49> x\s. «h$Jf(445)fe- *fl 1 ^^(510), *fl 2 ^^^-(520), *\) 3 ^*l-f(530) 

^ 33! ^1^-^(540)1- ^-tiltVtf. 
<50> ^ i ^iH^l-¥-(510)^ *11 1 ^Ji(MASl)^ ^1Jl(MAS1_BH1 -f-^H ^ 

^-(VDD)sf 1 ^=(ND* ^114. 1 ^^^1-^(510)^ 1 *}^&\ Ai^CMASDs] vYx\ 

^15l(MAS_l)7> 711 o|B^ <?l7l-£l^ Z)3-£: H^^l^^ojcf . 

<5i> 2 ^3*1^(520)^ 1 a]Jl(MAS1H1 -§-#sH ^(VSS)^ *\] 2 tJEL 

(N2)« *ll 2 ^^(520)tt 4 1 b}ae] a]J:(MAS1)7> 7flo]HS. «?]7>£l^ oflS.^ 

— ^] — °1 ^-f . 

<52> 3 ^^«.( 530 )^ i nj-^Ei ^lJi(MASl)^- ^Alofl ^s^^ l Tfl N 

°] ^(CTRLl, CTRL2, CTRL3)7> <?l7>£]^ 5)5.(450)7> SL^-A SItt +\£.^o) %^$-s) 

^ A o v 7l 1 ^£L(N1)^- 2 ^=(N2)» £^4. ^71^, i tfl*] N *H ^ 
(CTRL1, CTRL2, CTRL3)7f <=l7>£]^ s|S(450)fe ^S.^} ^se) S^olcf. 

<53> 3 ^o^ia.(530);- ^ ! A}Jr (MAS1) S]- J§.X\6]} ^- 7 J ^ 1 ^ ^ 

N ^!JL(CTRL1, CTRL2, CTRL3)7> °l7>£)^ s}5.(450)7> Sl^A s]^ p>^e^ ^#0] z| 

A ^1°1H^ 9l7}5]v\ 7$ 1 i^(Nl)<4 *fl 2 ii£.(N2) A>olofl tgigs <^^s]^ 4^r7fls] ofla 
^ H€^1^^1-(MNS1 ~ MNS6)-g- ^wj^uf. 
<54> ^Ajj 0^(540)^ 1 i^CNlHH #^jq^ Al^(NSl), *\] 1 nf^Ei AlJi(MASl)^ 

^ ^]S(MAS_1) ^ 33! ^Jl(RESET_CTRLH] -§-#*]-^ , 1 ^ Jl(MAS1)£}- 

°fl *ll 1 N *1H -tl Jl(CTRLl, CTRL2, CTRL3)7> °l7>£|^- ^1^(450)7} 
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1020030012809 #^ Qt)-: 2003/9/22 

^ Sl^r "l-iEi ^lJll-(PDNR, NAPR, NAPRC, REFP, TCEN, TCAL)4 ^1 1 D >^i ^Jl(MAS1)7> 

*H1 3} £] ^ ^4- A]J:(RESET)1- iJrW}. 

<55> ^ ^tg^ ^^jj 7ll^«-(540)^ *fl i ^c (N1)o1 )^ #^s^ -^s(NSl) ^ ^11 1 ^> 

i^l ^l^(MASl)^ tiV^ a]^(MAS_1)« ^ feel^" *M ej^J ^is(RESET)^ #3*>fe 
feel^- ^<S(545), ^1^1 (RESET) 1- 1 ^£L(N1)5. ^7>§>^ l °] 1^(550) 

^ AiJ:(RESET_CTRL)oll -§-#*M feB]^" ^^(545) ^ #^ ic=(N3)£}- # 

^(VSS)^- <?flS.^ H ^1^(555)!- ^1^-. 

<56> ;*H i Al^(MASl), afl 1 ^ ^IJl(OPSI) ^ :*)] 1 *fl<>| ^jL(CTRLl)^r -tl 

i°H, ^15-3 i2<H (450)2} ^ ^SM^tt A]^o]cf. 

<57> ^ ^^«-(44 0 )^ ^JKCLKHl -§-#*W *fl 1 vfl^l *H N ^ ^Jl(0PS1, 0PS2, 

0PS3)« *D 1 ifl^l ^fl N *)H 41 31 (CTRL 1, CTRL2, CTRL3)S^ #^sl^ z\] l ifl*] n 

1-^-1- (446, 447, 448)^: ^Hl^cf. ^eJbIM^ £13.(400)^ r^^ofl ^-^cf 

<58> ol§> E 4 ^ £ 5 ^ %^}o} ^rgofl Ufa. ojB|S||ol^ s]S2| ^-^-o] 

A. 

<59> ^ofl Ufa ol^^ojAi ^s(400)fe ^ ^3^(410), ^ aflo^ (420)^ *1^ 

^1^-^(440)1- ^al^tj.. 
<60> ^ ^^^a. (410) - ol ^ ^ - 2)]^ ^^(PAC0M)# *H tfi-g-s]^. 

(C0M1 ~ COM3) ^"^W. aj)^ ^^(p AC0M)O ] ^M-^> ^s]^ tfl-g-s)fe *>i4^ ^"^^1- 

-2 4^1 ^7fl cfl-f-sl^ 4^r7fl2] ^o] ^^cf. 
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1020030012809 2003/9/22 

<6i> x$%£. ^^j. ^o 1 «.(42 0 )^ tfl-g-s]^ ^-^S. 917}^. ^1* S<H, £ 2°fl ^ 

^€ ^ °fla^ s<H^ ^5.3) €3 « ^ « ^<>1 <g^5|g ^ t=1 3 

^(410)^ sfl^i t£3£ *M i ^(C0Ml)-§- 

<62> ^ *IH^(420)^ *fl l -§^*L(42 5 )^ *|j i ^^(COMD* ^ 1 ^ ^IJl 

(OPSl)l- ^1 i ^-*Hf(425)^ #3 ^(CLKHl -g-#*H 1 ^(COMD* 

^ 1 >4^Ei ^l^CMASDS.^ #^sRr 1 f>^Ei Als 1^-^(426) ^ ^ 1 
(MAS1)» <^-§-sm ^1 1 -^4 « (0PS1)# ^^Rr ^wMH*!^ 5.^^.(427)1- 

<63> cf^. ^3}-«-(430, 435)^1 afl 1 -§-^(425)^ ^4 -g^l-ch 1 n}^E| a] 

<64> ^o]i.l|ol^^ S 2j«.(427)^ ^ i p]^Ei ^1S(MAS1)» 1 ^]Jl(0PS1)sL^ #^ 

<65> ^1^^(440)^ ^ ^IJUCLKH] -g-#*H 1 ^ls(OPSl)!- ^1 1 

-tl^(CTRLl)^ cf-g- s\sLsL ^ ^)o]^( UQ )^ aJJUCLKH -g-^H ^ i 

#2]- ^1J< (0PSD1- ^]*}:n. cf-§- Aj-oj^^l 1 4°] ^IJKCTRLDS^ #^Rr #^#1- 
(446)^: ^lW. 

<66> ^ i ^o] AlS(CTRLl)^ ^lSel S<H(450)^ nflS.^ <>17}-£H ^ 

40 >8 
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1020030012809 <£t.\: 2003/9/22 

<67> E 2 ofl ^ cf€- 4^ ^^(PACOM)o.^ tgig ^^-*f (410)5. 

^3^, ^ ^3^-^(410)^ sfl^ ^(PACOM)* ^ tfl-g-s}^ 2 ^3 

(COM2) £Ett *ll 3 ^(C0M3)* ^MSW. 
< 68 > oi^-g jjfl^j ^^(pacom)^I s\o] ^ 3 ^eg(C0M3H M^sq^, 3 

(C0M3)^ ^ ^^-^-(420)^ 3 ^*HK435)3_ <?l7>^cf. 3 ^^(435)^ 3 

^1^(0PS3)# ^M8*|-aL, 3 ^ ^l3-(0PS3)^ ^ ^-^(440)^ #^€1-(448H °\ 

«H *)1 3 *1H ^Jl(CTRL3)5>| *\}3.2) 3.o] (450)5. <&7}&x}. 
<69> z^c-fl, nfls.^ 3.0]°) u])5LZ) ^HUs}^ sfl^ nflS. a] ^ 

5] ^ 3fl ^1 tg^ol ^Alofl tgig «-(410)5. ^^^cfjl 7>^*!-c|-. 

<70> ZL^Jl, ^lSe] H*] ^1 5fl^^^^^S^5]^^)i ^^(C0M1)J2.S. ^ 

^SlJI v]}5LZ) ^ ^*h*l <5>fe afl^ ^^^r *j| 2 ^ (COM2) .2-3- IHSS^ 

<71> ZL&I^, 1 Al^(MASl)^- 2 ^l3l(MAS2)7> -^Ajofl ^3}-^c)-. 1 

U V— ^"1 ^l^(MASl)^ £ 6<HH REFA S Sa|s]o] oji, ^] 2 v\^b\ a]s(MAS2)^ 3E 6<HH 
REFP 5 S^|£H 

<72> REFA_FFl-8r ^1 1 ^h^Ei ^] JUMASl)7j- u\]2.£\ S^(450)S 1 afloj 

(CTRLl)-l- M-Efvflc}. 14 eH oflse} S<H(450HHfe- ^ 2^ ^ 7 j_ ^ 

^5]J1 ( nllSEl ^(450)^ 0^2)- 

<73> ZLelc-11, 52^(450)7}- ^2}- *]] i ^ a]^(CTRL1)^ ^ 

7> ^sqjELs ^ 4iwi7> €-^i7i- satf. 
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1020030012809 #^ ^^>: 2003/9/22 

<74> 4^ £ ^oflA^ ^-Alofl uflS-Sl ^^#ol %-X\6\) 

3<=H^ -i *fl^ is}*) %i5}5m ^ 3^ lHJ*Hr 33! ^IJl ^ v 

^-f (445)1- ^Hltb^. 

<75> ^^^(445)^ *fl 1 ^3*1^(510), *fl 2 ^*l-^(520), ^ 3 ^*l^-(530) 

^ 33! *IH^(540)» 

<76> ^1 i ^^(510)^ 1 ^IJKMASl)^) -ilJL(MASl_BH # 

^(VDD)^ ^1 1 iS.(Nl)» ^1 1 ^^^1^(510)^ A) 1 n>^Ei AlJL(MASl)^ 

^ls(MAS_l)7> 71] ol °]7>sl^ B^l^eH^-. 

<77> 2 ^^^l^-(520)^ *1] 1 *}^3 ^(MASlH -§-W<^ ^(VSS)^ *)1 2 i^JEL 

(N2)* ^^W. 2 ^^(520)tt ^1 1 n>^Ei ai^(MAS1)7> TlMBS ^7>5]^ 

<78> ^1 3 ^*lJf(530)^ i u}^ A]^(MAS1)21- -§^}o|] ^gj-s)^ ^1 ! ^ N ^ 

°1 ^1Jl(CTRL1, CTRL2, CTRL3)7> <?l7}£]^ 3\ 3.(450)7} E]^ n}^E-| aIJU-o] ^^-s] 

^ ^"71 l }^=(N1)S]- 2 ^(N2)# Sl^W. ^71^, *f| 1 vfl^l n *1H 
(CTRL1, CTRL2, CTRL3)7> <y7>s]^ 2)5.(450)^ #*l<2j nfls.3 S<>| (450)ol cf. 

<79> 1 pf^Ei Ai^(MASl), 1 -§-3" ^IJL(OPSI) ^ 1 *)H ^IJLCCTRLl)^ ^1 

<so> £ 2 ^ ^ 3^Eo 1 j^ REFA S X^sH 544 43^ , e]^ RESET) 7> #^2}-3 

^ ^1 1 *1H ^]Jl(CTRL1)7} ufls.3 SOU 450)5. ^]7>5l^ ^cf. 
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1020030012809 #^ <^7>)-: 2003/9/22 

<8i> i a]s(MAS1)^4 ^$.313 1 ifl^l N alM ^JUCTRLl, CTRL2, 

CTRL3)7> ^7l-£]^ ^, v\]3.£\ ^( 450 )7> .£_-§-*}- S)^ >0JL*£: 5. 2^ ^ 

e]^Sofl^ REFP, PDNR, NAPR, NAPRC, TCEN, TCAL S X^l^M &th 
<82> £ 2 ^ ^ E^H^IM OP 3.— J^-g- H<2] ^ ^ REFA ^ 

^1- REFP, PDNR, NAPR, NAPRC, TCEN, TCAL ^l-o] -^A]ofl nflse) ^(450)^ 

^ ^-8: £ ^ 514- 

<83> 3 ^*m530)^r *fl 1 *>^El Als(MASl)^)- -g-^H ^s}-^ ^ 1 

N *1H ^]Jl(CTRL1, CTRL2, CTRL3)7> 71-51^ s]^(450)7> nf^E] AlJr-t (REFP, 

PDNR, NAPR, NAPRC, TCEN, TCAL)c>l ^ 7fl°lm3. o]7>£]^ ^ 1 ^^(Nl)5f 2 ^H.(N2) a]- 
°H1 <S^£l^ 4^7fl^ oga^ H*ffl*l^l-(MNS1 ~ MNS6)^ ^wl^-cf. 

<84> ^31 ^ol«.(54 0 )^ 1 ^c (N1)o1 j^ ^IJl(NSI), *fl 1 ^ls(MASl)^ 

^1JL(MAS_1) ^ B^^l ^Jl(RESET_CTRLH1 -g-^H , 1 <0Jl(MAS1)^ -g-A] 

°fl ^sj-s^ *ll 1 ^ N *1H ^!Ji(CTRLl, CTRL2, CTRL3)7> <?]7>slfe S]S(450)7> 

^ 3fe ^]JL#(REFP, PDNR, NAPR, NAPRC, TCEN, TCAL) 4 *fl 1 D }iEj ^ls(MASl)7> ^f- 

*H ^sLs]^ ^IJKRESET)!- lHJth=K 

<85> # c) ^^*>^, ^H^-(540)^r ^ ^(545), 1 «y^Ei(550) ^ °i£ 

i H^^l^Ei (555)1- 

<86> «_V^ ^(545)-£- 1 Jn^CND^H #^£]^r *]3L(NS1) ^ *ll 1 ajjt 

(MASl)^ al^l ^1^(MAS_1)# kr^Q *M e]^ ajj:( RESET )^Ai 
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<87> *)1 l <ytHEi(550)^ el^ ^l^(RESET)* ^*U1^ z\) l i^E.(Nl)5. °]7>*Vc)-. <$\3.^ H 

^1^(555)^- E^jl XfM ^3l(RESET_CTRLH1 -§-#*H «>3i ^e)^ ^^-(545)^ i^jEL 

(N3)sq- ^°j-(vss)^- <a^w. 

<88> e}^ *\]6) -tl 2. ( RESET_CTRL ) ^ ^ ^Efl<i) ^}Jr^ ^^-ofl^ *}o) oj]2.^ B^H 

<89> hV^ ^#(545)3 #^ ^J=(N3)7l- E)^ RESEDA ^^t}. £ 4 ^ J£ 

5°^^ E|aJ) ^lJl(RESET)^ av^i ^Jl(RESET_B)7> ^]^-^-(440)^ *\) 1 *^#^-(446)iL 

<90> £ 4<HH^ ^ ^^-(U0)^\ 2)1 1 #^##(446)°1 El^! ^!Jl(RESET)2] -*1JL 

(RESET_B)°fl ^-^H 513! 3tt ^J^-S £Als]ol 010.14, *fl 1 #^##(446)^1 E^i Aljr 
( RESET -§-#*H E]^) £]5M=- ^ 7f^*Vcf. 

<9i> EMi ;*1H a1^(RESET_CTRL)7> «H efl^o] ;go_ ^ x t t= (N1) - ^o] 3)]^ aJ-b^ -°- 

^(450)^ Dfl2.E^ ^ ^# €^*Hr REFA <3 ^ °1 *)j 1 p>^e^ ^IJKMASI)^ % 

^S)^ ^-f , 2 ^=(N2)^ x\] 2 ^^^1^(520)^ o|£a B^^l^^H S^}^ S jo e fl^ 

<92> zle^ 14 0}^ (505 HI £]<5><*| *\] 1 W-^E| 4JJl(MAS1)^ ^ ^l^l(MAS_l)# ^-ti^Rr 

*\) 1 ^^(510)^r 11 -gr £l£S 1 i^BCNl)^ <^ *}o] sfl^ ^^7} -ft-*] sic}-. 
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<93> *lH-?-(540)S] ^(545)^.5. efl^fi] 1 ^(Nl)^ a]^ 

(NSl)sf 1 c>^ E -| ai^(MASI)^ ^l3l(MAS_l)7l- ^s]^ e]^l ^ (RESET) ^ S-f efl 

5\JL e]^ ^Jl(RESET)^ tiV^ a]s(RESET_B)^ «H $}^3. n}eH ^ *1H «- 

(440)2] l #^#^-(446)^ 3*1 tffetf. 

<94> REFA ^3*1 JE 2S] 5]iSoil/i cf^- ^^-i-, ^l^cfl PDNR, 

NAPR, NAPRC, REFP ^ ^>q-7> <^£H = ^ j tE(N1) ^ 7fl^r*)H ^o] efl^^. -fr*lJL e) 
^ ^IJL(RESET)^ til^i ^1J1(RESET_B)£ *M 31^5. 5} *lH^-( 440)3} ^] i -f- 
^#§-(446)^ El ^ £1^1 

<95> E 23] ^ REFA ^4 ^s^ig "flS.^ So^V .2.^ ^ ^ ^ 

^r, PDNR, NAPR, NAPRC, REFP, TCEN, TCAL ^ ^^#o] REFA ^^sf ^ ^ 

2 >.<H*]«-(520) ^ *fl 3 ^-(530)7} H ^ £H *ll 1 ^(Nl)7> 5^- « 

<96> a]-^ ^#(545) ^S^tt 1 i^El(Nl)^ #^ ^lX(NSl)^ 1 a] 

^(MASl)^ ti_V^ ai^ (MAS _ 1)7 ]. £ - s o. efl ^ ol ^ (RESET) *M efl^ol 5] 
-2. 34! (RESET) ^ wl^i ^13l(RESET_B)^ S.-^- efl^t^l ^cf. 

<97> ^ ^^-^-(440)^ ^ 1 # ^1^(446)^ E)3! ^nf. ZZ.a^ 1 ^ 

(0PSD71- ^1 l *1H ^(CTRLl)^ (450)5. ^l7>£]^ %o] ^€4. aJ-eH ufl 

-2-^ ^3}- ^c-^i *fls.el ^ #ff-I- €^ 1 ^l^(CTRLl)7l- *fls.e) 

iS<H^ Sl7>£|*l jels. s] i^(450Hl 2f^i^-7> Jl^^ ^K^tf. 
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<98> £ 70. $2)$?] oy^ v^ o] oi 7>€ ^ o. ^ o} clE^o]^ s\sL<>\ 

<99> £ 73. xiflssl 301(450)0] n||S.E| ^ tg 3 0} RE FA ^ 3 o] 

*fl 1 4J5L(MASl)3Ai ^^ul, ^*fl PDNR, NAPR, NAPRC, REFP, TCEN, TCAL 

# *>M-7> *H 2 ai^(MAS2)SA-1 s\-S) ±r , 3 35 ^lJl(RESET)^ *b 

^ ^^(RESET_B)7> £-f efllSS. *1] 0^(440)^ *fl 1 #^#f-(446)* a] 

7]JELS ^1 1 zfto] ^1^(CTRL1)7> ^3^*1 3}^ ^ ^cf. 

#^°>^ 7>^1 °l^Bl * ^--§-*l E|- ^AHl7> 7>^*>Cf^ 

^^t!- 7l^^ li^^ 3^ s.^^^-^^oi 7 ] 

<ioi> w >sf ^ol ^ofl afs. o] E ^ 5)1 o]^ Dl|£2l ^Hl-el^^-E-l ^ Bli 

Si 333*1 ^Hl ^^-Sloli Dfl^E] ^Hl ^=.7]. 
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1] 

sfl^i *M ^-§-3^ ^1-^- ^*H=- ^ ; 

^ #Ji# ^ XM^- ; g 

#7l M ^IJLXl -g-^M #7l XI 1 ifl*l xi N -S-^ ^Ji# XI l ifl*l XI N XH ^1Jl 

#7l XH-*Rr, 

^49=] 3 #71 XI 1 tfl*l XI N XH ^3L7> <?17>£1^ #7] S\S.7\ S) 

^Hl IHS^I , #7} XI 1 XH #Jl7> 4# s)ss 3# 7V#*}fe e) 

3! -ti-Sl* I^Rr Sl^l ^]JL ^«l*Rr 3* f^AS ^ oiE^lol^l sis. 

2] 

XI 1%H1 sa°H, #7l XH^, 

#7l tliS^XH XI 1 vfl*] X] N ^r#*}<*] XI 1 ifl^l XI N 

^ Als* iH^Rr XI 1 xfl*l XI N ^4-r-# ^l^Rr ^J-i- ^r^SLsL ^ o]E^Xl<^l^ 
slS.. 

[^^J- 3] 

XI 2%H1 9X°)*\, #71 XI 1 XI N -S-^tt zl-71- , 

#7l M #^1 -§-^H tfl-g-Sl^ rgig-g- ^a]^<X P>^Ei #^s>^ n}^ 

E ^ A]Jr i^JjL ; ^ 
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4] 

*H 3%H1 5U<H>H, ^-7) e]*g ^Mg^^r, 
l ; 

A o V 7l 1 n>^Ei -§-A|olj #^s}-S}ig #7j z\] 1 t^x] N ^lS7> «?l7]-£| 

^ S]5.7V _2.-§-*J- E)^ o^Ei Aljr^o) ^-7} 7\] 1 ^JEL2f #7l ^1 2 

*}$r 3 ; ^ 

^l^ofl -§-^^ ( a o V 7 ] ^ X p].^ a]^^ ^x\o\] #^£)pj Aj- 7 ] ^ x vfl^l N *lH A] 
5.7} < ?l7l-£]^ 5]S7> S^tt ^Jr^ Aj- 7 ] 1 *>}^B\ *\$.7\ ^-X\d\) 

^-f ^-7] E^ AlJll- lH8*Kr E)^ *)H^"I- ^H^Kr ^ o]Ei^olAl 

[^T 1 * 5] 

^-71 ^1 2 ^^^1^-^ ^>7l ^1 1 u}^Ei ^]Jl7}- TflolHS °l7l-S]^ <fflS.:±: H3I*]^Ei°l 
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6] 

^71 4 1 PfiEi ^1^^ %.X\6\] %^S\-S\^_ ^] i vfl^ ^] N ^1^7]- ^17>S] 

fe S\^7} £)fe n>^Ei ^1^1- o] Z}-z| TflojBS. ^]7>5lH *fl 1 iiJELS)- aV 7 ] ^] 2 

#7] ^ 1 i^^H #^5^ ^Jl ^ ^7l 1 *}^Ei A]Jr<^ fee) 

^ «H ^"71 AlJiSAi #^^>fe al^ feEl^- ^ ; 

^71 E^ ^IJH- al^Al^ ^7] *\] 1 <y7>*>^ *fl 1 olt^E^ ; ^ 

E|^l ^Jrofl AV 7 ] a}^ feE]^ #^ t£i2f ^ ^<y# ^^Hr 

8] 
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9] 

*fl &<H>M. A oM *|| 1 ifl*l 4 N *lH -*1Jl7} ^17>51^ ^-71 ^S-tt, 

«V£*fl ufls^ ^lfi] fa^ol ^ ^ oiElaflol^i sJ^L. 

10] 

*fl 1%H1 5a°H, #71 ^ ^M^r, 

#7l #^ AlJrofl -§-#*H ^-71 Tfl 1 N ^ #7l ^1 1 iflxl N *fl<H 

11] 
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[5L 1] 

CTM/CFM I |_ 



To 



(a) 



R0W2 (pR4^)(r^(BRo)(^ 



ROWO (DR3)(DRo)(BR2)(RsvB 



R0W1 {)r7f)(^(13R~|)(^ 



C 



ROWA PACKET 



CTM/CFM 



R0W2 



(b) 



DR2 X BRo) ( BR3)^R0P10)^ROP8 ^ROP5XROP2 



DO 



R0W1 (dR4f)( DRl)( BRl)(BR4)(ROP9)(ROP7)^OP^(ROPl) 
ROWO (fJR3)(r^(BRl>)(R^ 



3\G 



n 



c 



ROWR PACKET 



J 
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[3E. 2] 



DM 


AV 


ROP10..ROPO Field 


Name 


Command Description 


10 


g 


8 


7 


6 


5 


4 


3 


2:0 


0 


0 






















No operation. 


1 


1 


Row address 


ACT 


Activote row R8..R0 of bank BR4..BR0 of device and 
move device to ATTN. 




o 


1 


1 


0 


0 


0 


X 


X 


X 


000 


PRER 




1 


0 


0 


0 


0 


1 


1 


0 


0 


X 


000 


REFA 


Refresh (activate) row REFR8..REFR0 of bank BR4..BR0 of device. 
Increment REFR if BR4..8R0 =1111 (see Figure). 


1 


0 


1 


0 


1 


0 


1 


0 


0 


X 


000 


REFP 


Precharge bonk BR4..BR0 of this device after REFA (see Figure). 




0 


X 


X 


0 


0 


0 


0 


1 


X 


000 


PDNR 


Move this device into the powerdown (PDN) power state (see Figure). 




0 


X 


X 


0 


0 


0 


1 


0 


X 


000 


NAPR 


Move this device into the nap (NAP) power state (see Figure). 




0 


X 


X 


0 


0 


0 


1 


1 


X 


000 


MAPRC 


Move this device into the nap (NAP) power state conditionally 




0 


X 


X 


X 


X 


X 


X 


X 


0 


000 


ATTN 


Move this device into the attention (ATTN) power state (see Figure). 




0 


X 


X 


X 


X 


X 


X 


X 


1 


000 


RLXR 


Move this device into the standby (STBY) power state (see Figure). 




0 


0 


0 


0 


0 


0 


0 


0 


X 


001 


TCAL 


Temperature calibrate this device (see Figure). 




0 


0 


0 


0 


0 


0 


0 


0 


X 


010 


TCEN 


Temperature calibrate/enable this device (see Figure). 




0 


0 


0 


0 


0 


0 


0 


0 


0 


000 


NOROP 


No operation. 



ROWR nj^ioj 5|~h (COMMAND LIST) 




■ REFA_CTRL 



PRER_CTRL 



•REEP_CTRL 
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[S. 4] 



5 

O 

o 



M os 
on ooi 

HIT 



o 

O 



o 



CD 



5 

Go 



□2 



S 



o 



o 
o 



m 



as 

Hu -p 
fir 



o 



o 
o 



N 

ho 

CD 



5 







as 






tr 






Hu -p 


\ w 

! ! 






OJ 

ro 




nu: 



s 



K 



O 




Cn 
O 
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[5- 5] 




REFA [ 



REFP [ 

REFA_FF1 
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[51 7] 

CLK 

MAS1 
MAS2 
MAS1_B 
RESET_B 
CTRL1 
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